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1. INTRODUCTION 
1.1 Background 
Customer satisfaction and customer orientation have become an essential competitive advantage in 
all areas of production (Woodruff 1997; Kotler 2000). In general, the significance of customer 
satisfaction is emphasised in markets where competition is intense (Jones and Sasser 1995). 
Companies use customer satisfaction measurements in developing, monitoring, and evaluating 
product and service offerings as well as motivating and compensating employees (Anderson et al. 
1994). Measuring customer satisfaction also has several benefits for organisations, for example, 
improvement in communication between parties, enabling of mutual agreement, evaluation of 
progress towards the goal, and monitoring accomplished results and changes (Burns and Bush 
2006; Naumann 1995). 
 
Also in the construction industry, the importance of customer satisfaction and orientation has grown 
due to the tightened competition and more demand from customers as a response to the industry’s 
poor performance. Amongst other things, this development has been documented thoroughly in 
studies by Latham (1994) and Egan (1998), which has gained a lot of attention in the field of 
construction, both from practitioners and academics. In the construction business, the actors have 
adopted new practices in striving towards tighter co-operation with customers. Indeed, the entire 
field of construction is becoming a service business. This has been implied by various 
developments and change factors in the field. Companies have expanded their operations on the 
project’s life cycle, on the one hand, towards project development by developing the project in co-
operation with the customers and by offering the customers different financing options, and, on the 
other hand, by offering real estate and user services and various management services. These 
features are most clearly manifested in PPP projects (Public-Private Partnership). The internal 
practices in the field have also changed, and the potential manners of implementing a project have 
multiplied, thus offering the customers the possibility to select the manner according to their own 
goals and resources.  
 
Traditionally, performance in the construction has been measured through costs, time, and quality, 
which highlights production orientation in the construction (Pinto and Rouhiainen 2001). According 
to the “triple constraint”, a project is considered to be successful if the building is delivered at the 
right time, for the right price and quality (e.g. Atkinsson 1999). In this former way of thinking, 
building was in the dominating position, the crucial field of know-how was production, and the 
customer was seen as a passive receiver of the building in the end of the construction value chain. 
However, this production related assessment does not describe the present state of the construction. 
On the contrary, construction affiliates strongly with customer orientation where service delivered 
by the contractor is emphasised alongside with traditional success factors. It is also stated that 
traditional performance measurement tools are too simple for measuring a construction project 
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environment (Dainty et al. 2003). However, since Latham’s and Egan’s reports, soft measurement 
tools such as customer satisfaction have been introduced little by little in the measurements of 
project success (Chan and Chan 2004; CCI 2004).  
 
Construction can be characterized as a specific type of project industry, with specific features 
concerning production, such as temporality, restricted location, and one-off products. Due to the 
complex nature of construction and the special characteristics of project production, construction 
has had several problems in producing quality in a customer-oriented manner. However, customer 
orientation has lagged behind and resulted in unsatisfied customers. This is merely due to the fact 
that the industry has lagged behind in implementing a service-oriented culture (Winch et al. 1998). 
Indications of genuine service business are apparent in the field but the use of “soft” measurement 
tools, such as customer satisfaction, is still at an early stage of development (Torbica and Stroh 
2001; Homburg and Rudolph 2000). The customer also selects the contractor according to the 
contractor’s capability to co-operation, which emphasises the contractor-customer relationship 
during the project. It will also have a positive impact to the contractor future work with that client 
(Maloney 2002). 
 
In construction, customer satisfaction has been considered as a dimension of quality (Yasamis et al. 
2002; Barrett 2000; Hellard 1993; Palaneeswaran et al. 2006) and as an important factor indicating 
a project’s success (Chan and Chan 2004; Sanvido et al. 1992; Delgado-Hernandez and Aspinwall 
2005). Customer satisfaction can also be observed as a tool for developing the construction process 
(Egan 1998; Liu and Walker 1998; Mbachu and Nkado 2006) and a tool for mutual learning (Love 
et al. 2000; Bertelsen 2004).  
 
There has also been debate on the adoption of total quality management (TQM) and its potential in 
improving the construction process. TQM links customer satisfaction, continuous learning and 
quality improvements in a systematic manner (Arditi and Gunaydin 1997; Haupt and Whiteman 
2004; Ahmed and Kangari 1995). Service quality and process quality have also gained attention 
when examining features of customer satisfaction in construction (Al-Momami 2000; Ozaki 2003; 
Holm 2004). 
 
Recently, performance measurement has gained a lot of interest in the Finnish construction field as 
well. For example, Salminen (2005) has constructed a model measuring success factors of 
construction sites and Pekkanen (2005) has examined threats and opportunities with customer 
relationships in construction projects. Success factors have been drawn up in the facilities 
management services from the viewpoint of partnering relations (Lehtonen 2006; Salonen 2006). 
The rallying point of these researches is strong customer orientation and emphasis of relationship. 
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1.2 Research problem and objectives 
 
In the multi-dimensional field of construction, the framework of customer satisfaction needs more 
structure and a great amount of research to unveil its central features. It is clear that in construction 
as well as in other fields of business, the significance of customer satisfaction and customer 
orientation is increasing. As stated in the earlier chapter, the use of “soft” measurement tools, such 
as customer satisfaction, is still at an early stage of development in the construction (Torbica and 
Stroh 2001). Soft measurement tools are focusing on perceptions and attitudes rather than on more 
concrete objective criteria.  
 
Customer satisfaction as a research subject is based on service quality and marketing research 
which showed that the traditional quality indicators cannot be used in measuring the quality of 
services. More and more companies are interested in gaining more comprehensive understanding of 
their customers’ perceptions (Hayes 1998). In various articles in the field of construction, this very 
important matter is taken as a given, and few articles have discussed it analytically and at length. 
This lack of proper information and need for research of this field has been recognized also by e.g. 
Beatham et al. (2004). 
 
The main goal of the study is to achieve better understanding and knowledge of customer 
satisfaction and it examines widely the concept and of attributes of customer satisfaction in 
construction. Based on the goal of the study, the following research questions are formed: 
 
1. What are the customer satisfaction factors and how they could be identified? 
2. What are the interrelationships between factors? 
3. How to utilize customer satisfaction in the organizations? 
4. How the mutual performance in the construction supply chain should be assessed? 
 
The network and connection of the research papers are presented in the Figure 1. Papers I-IV deal 
with identifying the customer satisfaction factors and studying the interrelationships with the 
factors. They contribute a theoretical frame and contribution in order to understand customer 
satisfaction in construction. The summary is mainly focusing on Papers III and IV, however Papers 
I and II brings valuable information in order to understand customer satisfaction in different 
perspectives. 
 
Papers V and VI contain contributions on how customer satisfaction could be utilised in the 
organisations and explores the mutual evaluation and creating framework for feedback systematic in 
the construction. The unit of research in the Papers I-IV is a specific customer-main contractor 
relationship. Papers V and VI discusses wider main parties in construction and their mutual 
evaluation of the project’s success. 
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Paper IIIPaper II
I Paper IV Paper
 
 
Figure 1. The network and the connection between the research questions and the papers. 
 
1.2.1 Content of the study 
First in the study, a wide literature review was conducted to understand the phenomenon and to 
create a systematic approach for the study. It is noted that a literature analysis was also carried out 
during the research process. Research goals discussed in the previous chapter were building up for 
determining objectives more precisely as well.  
Data for this study were generated by the Finnish Construction Quality Association (RALA). Using 
RALA’s extensive database, a versatile quantitative analysis were made. The results of the 
quantitative analysis form a theoretical model of the study. The theoretical model created captures 
the two main goals of the study: (1) identifying customer satisfaction factors and (2) studying the 
interrelationships between the factors. It is also noted that a theoretical model consists of a number 
of models which were developed in a quantitative analysis. Data analysis methods are described 
more briefly in the Chapter 2. 
The theoretical model also brings contribution for focus group interviews. Through qualitative data 
analysis a generic model for a feedback systematic were created. Together with the theoretical 
1. Identify
the customer satisfaction
factors 
4. Create a model  for
assessing  the  mutual
performance in 
construction supply  chain
Paper V 
2. Study 
the interrelationships 
between the factors 
Paper VI
Theoretical 
Understanding the 
customer satisfaction and factors 
affecting it in construction
Implementation
 the3. Describe  utilization
 feedback of customer
in organizations
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framework, it brings practical utility and recommended actions. Research process and content of the 
study is presented in the Figure 2. 
 
 
Figure 2. The research process and the content of the study. 
1.3 Scope and concepts 
1.3.1 Conceptualising the study 
This chapter introduces the conceptual framework of the study. In order to understand and deepen 
the knowledge of the concept of customer satisfaction in construction, it is important to explore the 
basic concepts and management terms related to the subject.  
 
The first important concept to determine for the purposes of the study is quality, which in 
construction has considered being both complex and pressing issue (e.g. Seymour and Low 1990). 
The contractor’s quality is considered as vital for customer satisfaction (Palaneeswaran et al.  
2006). In general, as regards the definitions for quality, according to Juran (1979) the most 
important concept in quality is “fitness for use” which he defines as the extent to which the product 
successfully serves the purposes of the user and it is applicable also for services. Fitness for use is 
also the result of several parameters, which are quality of design, quality of conformance, the 
“abilities”, and field service. Quality can be also determined as a totality of features and 
characteristics of a product or service that bear on its ability to satisfy stated or implied needs (e.g. 
Hellard 1993).  
 
5 
 
Concepts and attributes of customer satisfaction in construction 
 
The latter definition emphasises strongly customer orientation and constitutes a conceptual and 
functional framework for this study. From this viewpoint, quality is good when a product or service 
meets or exceeds customers’ expectations. Following this, quality is determined by customers or in 
the Grönroos’s (2000) words: what counts is quality as it is perceived by customers. In a service 
marketing field it has been recognized that the quality as it perceived by customers involves two 
distinct dimensions; a technical or outcome dimension and a functional or process related 
dimension. The technical quality refers to what customers receive in their interactions with a firm. It 
is the outcome of the service production process. Another dimension is called functional quality and 
it is related to how he receives the service (Grönroos 1984). 
 
Many researchers agree that customer satisfaction is a function of perceived performance and 
expectations. If the performance falls short of expectations, the customer is dissatisfied. If the 
performance exceeds expectations, the customer is satisfied (Parasuraman et al. 1988; Kotler 2000). 
 
Customer satisfaction surveys could be classified as one part of the marketing researches. Burns and 
Bush (2006) define marketing research as the process of designing, gathering, analyzing, and 
reporting information that may be used to solve a specific marketing problem. In this sense, 
marketing research is part of marketing which The American Marketing Association (AMA 2007) 
has defined as follows: Marketing is the activity, set of institutions, and processes for creating, 
communicating, delivering, and exchanging offerings that have value for customers, clients, 
partners, and society at large. In addition, the concept of customer satisfaction is closely associated 
with customer relationship marketing (CRM), for example, buyer-seller relationships (Wilson 
2000).  
 
By and large, marketing research studies can be classified in four different groups (Burns and Bush 
2006): 
1) Identifying market opportunities and problems  
2) Generating, refining, and evaluating potential marketing actions 
3) Improving marketing as a process 
4) Monitoring marketing performance 
 
In the light of the classification, customer satisfaction studies belong to the fourth class the 
objective of which for measuring customer satisfaction is to monitor marketing performance. 
Marketing research firms have devised methods for measuring customer satisfaction that not only 
tell a client firm to what extent their customers are satisfied / dissatisfied (diagnostic information), 
but the research also gives clients information on what they should do to improve customer 
satisfaction. This prescriptive view point of monitoring marketing performance in sense of active 
learning is also examined in this study.  
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Similarly, Naumann and Kiel (1995) have investigated objectives for customer satisfaction 
measurements (CSM) which all have their own unique implications: 
1) To get closer to the customer 
2) To link CSM data to internal performance and reward system measures 
3) To measure competitive strengths and weaknesses  
4) To solicit customer input as the driver for product and/or process improvement 
5) To measure continuous improvement from the customer’s perspective 
 
The need for continuous learning in order to improve companies’ performance leads us to another 
important concept, which is total quality management (TQM). Total quality management is a 
philosophy, a set of tools, and a process the output of which yields customer satisfaction and 
continuous improvement (Hradesky 1995). The intent is to determine if the continuous 
improvement efforts with total quality management are resulting in improved perceptions by the 
customer. Therefore, strong customer orientation and ambition for learning are distinctive for TQM.  
 
The construction industry has often been accused of poor quality and more and more also 
construction companies have adopted TQM in their quality improvement efforts (Fisher et al. 
1995). Poor performance and quality of construction has several reasons that Kanji and Wong 
(1998) has summed up: the industry consists of numerous parties, products in the industry are one-
offs, the production process in the construction industry is to some extent different in the each 
project, and changes to the design throughout the construction process. These fundamental factors 
pose challenges to companies’ quality assurance which contains all activities concerned with the 
attainment of quality. Hellard (1993) states that quality assurance is a process designated to increase 
confidence in a product’s or service’s ability to achieve the stated objectives. Because of this, 
customer satisfaction survey could also be a tool for quality assurance. 
 
It is important to note and understand that in his study, the objective of the data gathered from 
customer satisfaction is to develop the processes of construction. In this case, its basis is not so 
much in marketing, but in systematic development of operations.  
 
The purpose of this chapter was to describe the background and general concepts related to 
customer satisfaction as well as the relationships between them in order to better depict the nature 
of customer satisfaction. In the third chapter of this study, customer satisfaction is examined 
theoretically on a general level and in the context of construction. The conceptualisation is 
illustrated in Figure 3. 
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Figure 3. Conceptualisation of the study. 
1.3.2 Focus of the study 
According to Juran (1979), a customer is someone who buys something from another. In this study, 
a customer1 is defined as the owner of the construction project or in some cases, the owners’ 
representative (e.g. project consultant). For example, Kamara et al. (2000) describe the customer as 
a body that incorporates the interests of the buyer of construction services, prospective users, and 
other interest groups. Therefore, in this case, the buyer of a construction project is the client 
whereas the user of the facility can be seen as the client of the body buying or ordering the 
construction project. This definition was made for two reasons. First, in RALA’s feedback system, 
the buyer of the project or his representative (construction consultant) evaluated the project’s 
success. At that time, the main point of evaluation was the construction process assessed mainly by 
professional constructors. Second, the end user of the facility is an important party in construction 
whose evaluation of the various operations in construction may be inexact and moreover, users are a 
very heterogeneous groups demanding different ways of approach as regards the users’ evaluation 
of the construction process, the handover and commissioning and the functionality during the life 
cycle of the building. Similar division has been used by, e.g. Pekkanen (2005).  
 
The qualitative part of the study discusses customer relationships of the construction supply chain in 
a wider perspective. This refers to idea that every party in the construction is, to some extent, a 
customer or supplier and their operations are interdependent. This leads to an assumption that every 
major party in the construction should assess each other’s operations. First Papers I-IV are 
examining the most important customer relation in the construction (customer-main contractor) and 
Papers V and VI examine the construction supply chain as a whole. 
 
 
 
 
                                                 
1 In the light of terminology, the expression customer is used as a synonym for client 
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2. METHODOLOGICAL BASIS OF THE STUDY 
2.1 Philosophical basic defaults 
Ontology in philosophy is the study of the nature of being, existence or reality in general, as well as 
of the basic categories of being and their relations. Generally, the social sciences comprise four 
different ontological approaches (see e.g. Niiniluoto 1990). According to empirism, reality could be 
observed and assessments made in relation to the reality. Positivism concentrates on observations 
itself and explores primarily arguments dealing with reality. Critical realism refers to the idea that 
facts exist but are waiting to be found. Finally, post-modernism sees that facts are varying and 
cannot be reached; therefore, researchers have to concentrate only on claims based on observation.  
 
In the ontological perspective, this study represents empirism. The main target of this study is the 
phenomenon called customer satisfaction which has been explored using systematic methods. From 
the empirical point of view, there are three different types of research design or meanings for the 
research which can be classified according to their main research problem: exploratory, descriptive, 
and causal. It is said that all empirical research could be classified using these three categories. 
Terminologically, the research design refers to the meaning of research or research strategy (e.g. 
Creswell 2003).  
2.2 Methodological approach 
The choice of a research strategy and methods are strongly related to the research problem. This 
research is based on a customer satisfaction survey in the field of construction: therefore, the main 
strategy is quantitative. Nevertheless, there are some qualitative research features concerning how 
and why the entire construction supply chain should assess their mutual performance. Also 
quantitative methods used here require some qualitative observation. This kind of approach, 
introduced by Creswell (2003), which uses both qualitative and quantitative methods, is called a 
mixed method approach. He argues that studies including only quantitative and qualitative methods 
fall short of the major approaches being used today in the social and human sciences. Similarly, 
Burns and Bush (2006) use pluralistic research as a means of research method which combines 
qualitative and quantitative in order to gain advantages of both. 
 
In terms of methodology, there are two basic types of research: inductive and deductive. This 
describes the starting point of scientific reasoning. Inductive reasoning starts with individual 
observation (empirical data) and formulates generalization or theory based on that. Deductive 
research proceeds by moving from general law a specific case. Abductive reasoning was “invented” 
by Charles Peirce (2001) who states that induction means reducing many into one. He argues that 
inductive reasoning based on probabilities is the same as statistical reasoning. In contrast, deductive 
reasoning starts with the existing theories and formulates hypotheses that are afterwards tested.  
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According to Gummesson (2000), all types of research become iteration between deductive and 
inductive. The iteration between the types of reasoning is referred to as abductive research. 
Abductive reasoning is seen as extensive reasoning which Pierce together with induction defines as 
synthetic forms of reasoning: both lead to increasing knowledge and developing theory but in 
different ways. Abductive reasoning is qualitative in nature and it simplifies the complex nature of 
reality. According to Pierce, empirical data or data based on experiences is impossible without these 
two synthetic forms of reasoning. Abductive reasoning is an on-going process which could be 
compared to, e.g. the work of a detective looking for connections or rules that would explain what 
has happened. It is characterised by interactivity between theory and empirical data and emphasises 
the search for suitable theories to an empirical observation (Kovacs and Spens 2005).  
 
In the light of the reasoning, this study is combination of inductive and abductive reasoning. In 
generally, statistical analysis in the study is considered to be inductive approach and model 
presented in the Chapter 5 presents abductive reasoning. In addition, e.g. some stages of structural 
equation modelling and factor analysis contains some features of abductive reasoning. 
 
Burns and Bush (2006) emphasise that the choice of the most appropriate research design depends 
largely on the objectives of the research. For example, the less a researcher knows about a 
phenomenon, the more likely he is going to use exploratory research. Exploratory research 
objectives are usually used to clarify problems and hypotheses and to gain background information. 
In this study, exploratory research were used widely to examine the concept and of attributes of 
customer satisfaction in construction. Descriptive point of view has been used to describe and 
measure marketing phenomena and causalities to determine the relationships between two or more 
variables. Causal and descriptive researches were used to identify the customer satisfaction factors 
and to study the interrelationships between factors. Descriptive point of view was also used to 
assess the mutual performance in construction supply chain. 
 
Customer satisfaction is a multi-dimensional concept and, e.g. Hayes (1998) suggests that it should 
be explored by using versatile methods. The nature of the research problem and methods used are 
presented in Table 1. 
Table 1. Nature of the research problem and methods used in the study. 
Nature of the research problem Methods Research paper 
Exploratory Literature analysis 
Ordinal factor analysis 
Interviews 
I-VI 
IV 
VI 
Descriptive Cluster analysis  
Cross tabulation 
Focus groups 
III 
I, II 
VI 
Causal Structural equation model IV 
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Literature analysis was conducted in order to obtain information about customer satisfaction in a 
marketing context and in the project business environment. Ordinal factor analysis was used for 
data-reduction purposes and to identify different dimensions within the RALA data. Cluster 
analysis was used to identify customer satisfaction factors and the level of customer satisfaction. 
The level of customer satisfaction in the different project types and customer groups was studied by 
using cross tabulation. Cluster analysis and cross tabulation bring information about the level of 
customer satisfaction and classification information from the different projects assessed by the 
customer. Related focus group meetings and interviews were conducted to develop feedback 
systematic in the industry. The aim of the structural equation modelling (SEM) is to explore causal 
relationships between customer satisfaction factors. Structural equation modelling and factor 
analysis are used widely on the customer satisfaction context. Recently, SEM modelling has been 
used for supply chain quality management (Lin et al. 2005), b-to-b satisfaction (Molinari et al. 
2008), and customer orientation (Macintosh 2007).  
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3. THEORETICAL BASIS OF CUSTOMER SATISFACTION 
3.1 Concept of customer satisfaction 
In general, customer satisfaction is seen as an indicator of the future financial success of the 
company (Kotler 2000; Rust et al. 1994). Companies use customer satisfaction more and more as a 
criterion when assessing the quality of products and services. In addition, it is commonly used as a 
part of personnel bonus systems. Customer satisfaction also affects the future cash flows, enhances 
profitability and increases profits, thus also having strategic implications. Customer satisfaction has 
gained a vast amount of interest particularly in consumer marketing, and its scientific foundation is 
rather well documented, although there are varying opinions on, e.g. the role of expectations in 
customer satisfaction.  
 
The benefits of customer satisfaction are often associated with high customer loyalty, future 
purchases, and positive verbal communication (Jones and Sasser 1995; Cronin and Taylor 1992; 
Molinari et al. 2008). The more loyal the customers are, the more often they use the company’s 
services or make purchases from the same supplier. Establishing the circle of customers also creates 
a basis for steady cash flow. Along with strengthened co-operative relations, customer satisfaction 
leads to long-term customer relationships that have been found to be profitable for the company 
(Storbacka et al. 1994). Satisfied customers also tolerate the rise in service and product prices 
(Fornell 1992). Additionally, it has been observed that there is a significant difference between the 
customer loyalty of a “very satisfied” and “satisfied” customer (Jones and Sasser 1995). 
 
Positive verbal communication has been found to affect the customer’s expectations and increase 
the business profit (Grönroos 2000). For instance, in the United States, a large residential builder 
has estimated that 60% of the building sales of the company can be merited to positive verbal 
communication (Reicheld and Sasser 1990). High quality and high level of customer satisfaction 
can be observed to increase the profitability of the company due to increasing profit (Anderson et 
al. 1994; see also Rust et al. 1994).  
 
The most commonly used model of customer satisfaction is the SERVQUAL model in which the 
service quality and thereby customer satisfaction is defined as differences between the customer’s 
expectations and experiences (Parasuraman et al. 1985; 1988). In the model, the customer’s 
expectations form a certain standard according to which the customer evaluates the experience on 
the services received. The customer is satisfied when the experience exceeds the standard 
(positively disconfirmed) and dissatisfied when his/her experiences of the service quality are below 
standard (negatively disconfirmation). The latter may also be described as the level in which the 
quality observed by the customer no longer corresponds with the customer’s expectations. A 
negative outcome is more common in cases in which the quality can be easily assessed (Andersson 
and Sullivan 1993). However, the SERVQUAL model has met with criticism especially as regards 
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problems in measuring expectations since the subconcepts related to the concept of expectations are 
numerous. On the other hand, it has been seen to focus too much on interaction and failing to take 
account the other dimensions of service (Cronin and Taylor 1992).  
 
Customer satisfaction can be approached from the viewpoint of a separate service event and 
customer encounter (micro level) or more extensively, from the viewpoint of the overall satisfaction 
based on all encounters of one customer (macro level). On the micro level, customer satisfaction 
refers to the satisfaction or dissatisfaction of an individual customer towards a certain service event, 
as regards which the customer evaluates his/her experiences on an individual, separate event. 
Overall satisfaction is based on all encounters and experiences a customer has in relation to a 
certain organisation. In that case, customer satisfaction is built during the co-operation (Bitner and 
Hubert 1994). The success of individual operations and the customer’s positive experiences as 
regards the company lead in time to high customer satisfaction although the customer’s evaluation 
of each separate encounter cannot be seen to directly influence the overall satisfaction. The 
customer may be dissatisfied with a certain service event but still happy with the operations of the 
organisation as a whole or vice versa.  
 
In a wider sense, customer satisfaction can be described as the evaluation of a product or service 
taking place after a purchase considering the expectations the customer had before the purchase 
(Kotler 2000). Simply put, customer satisfaction is therefore customer’s satisfaction with the quality 
of a service or product which can also be defined as the correspondence of customer’s experiences 
and expectations. When the customer’s experiences have corresponded with or exceeded the 
expectations, the customer is satisfied. The customer is not satisfied when his/her experiences on 
the service or product have fallen short of the expectations. As satisfaction is defined by the 
customer, the measures of improving customer satisfaction in a company should start by defining 
the customer’s needs and demands towards the company.  
 
Service quality and customer satisfaction are usually seen as very close concepts, even synonyms. 
Nevertheless, current research has stressed that they are separate, yet related concepts (Anderson et 
al. 1994). Firstly, the customer needs experiences on a product or service to assess his/her 
satisfaction but quality can be assessed without real consumer’s experience. Secondly, customer 
satisfaction is dependent on the value created by the price or benefit and observed quality whereas 
quality is not usually dependent on the price of the product or service. Thirdly, quality is more 
related to the present moment whereas customer satisfaction is based on all prior but potentially 
also future experiences on the service or product. Furthermore, quality is seen as a precedent of 
customer satisfaction. Quality that falls short of the customer’s expectations affects customer 
satisfaction and future purchases more than quality that exceeds the expectations. This can be 
reflected to, e.g. project production in construction in which negative matters (errors, poor quality, 
scheduling problems) appears to accumulate towards the end of the project (Anderson and Sullivan 
1993). 
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Literature discussing service quality and customer satisfaction emphasises the significance of 
customer encounters and interaction when the customer assesses the service quality experienced. 
Interaction between the personnel and the customer takes place during service encounters, which 
refers to the time period when the customer and the company are interacting on a personal level, 
face to face, on the phone or using some other media (e.g. Normann 1991).  
3.2 Features of customer satisfaction in construction 
In construction, customer satisfaction could be determined by the extent to which a physical facility 
(product) and a construction process (service) meet and/or exceed a customer’s expectations. This 
definition recognises the importance of understanding, evaluating, defining, and managing 
expectations so that the customers’ requirements are met. According to Pmbok (1996), this requires 
a combination of conformance to specifications (the project must produce what is said it would 
produce) and fitness for use (the product or service produced must satisfy real needs). It also 
emphasises the management responsibility: success requires the participation of all members of the 
team, but it remains the responsibility of management to provide the resources needed to succeed, 
continuous improvement of the project’s management and as well as the quality of the project’s 
product. Common definitions of customer satisfaction and their usage in construction and real estate 
have been listed in Table 2.  
 
In construction, the completed facility refers to the physical product left standing when the work has 
been completed and the contractor-customer interactions involved in it are over. Yasamis et al. 
(2002) refer to the transformation process from resources to the constructed facility as the 
contracting service. They suggest that quality in construction includes a mix of product and service 
quality dimensions (Maloney 2002). The customer’s satisfaction with the constructed facility, the 
contracting facility and the contracting services define project-level quality in construction.  
 
Customer relations in construction are non-recurrent and dynamic. Moreover, there is a small 
number of customers but the relationship is complex. In the contractor’s customer relations, 
traditionally two dimensions have been distinguished. A contractor produces the physical product 
for the user of the facilities (end user) and various service processes to the party ordering the 
project. In addition to the fact that custom turns complex as the commissioner, user and owner of 
the facilities become differentiated, the supplier networks of a construction project grow more 
complex. More actors are needed than before to create the desired entities. Companies form 
networks through which they can increase their profitability by improving the management of the 
project process and supplying large product and service packages to the customer. The construction 
company having a direct relationship to the customer has to make sure that the service entity fulfils 
the customer’s needs. Indeed, in construction, custom creates customer chains in which various 
parties act simultaneously. A customer chain is formed by the user, the commissioner, the 
designer(s), main contractor and subcontractor(s). Flows of information, money, goods, and 
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services move between the actors in the chain, The chains build networks in which the form of the 
network and the relationship between the actors is determined by the nature of the construction 
project, The construction project involves participants from the commissioner and contractor side 
from several organisational levels with different tasks. This makes the construction project a 
multilevel entity (see also Pekkanen 2005). 
Table 2. Definitions of customer satisfaction in general and in construction. 
Author Definition of customer satisfaction 
Parasuraman et al. (1985) Customer satisfaction (CS) is a function of 
perceived quality and disconfirmation – the extent 
to which perceived quality fails to match 
repurchase expectations. 
Kotler (2000) CS is a person’s feelings of pleasure or 
disappointment resulting from comparing a 
product’s perceived performance (or outcome) to 
his/her expectations. 
Fornell (1992) Cumulative customer satisfaction is an overall 
evaluation based on the total purchase and 
consumption experience with goods or service 
over time. 
Woodruff (1997) CS is an overall positive or negative feeling about 
the net value of services received from a supplier. 
Pinto and Rouhiainen (2001) CS refers to the idea that a project is only 
successful if it satisfies the needs of its intended 
users. 
Pmbok (1996) CS – understanding, managing, and influencing 
needs so that customer’s expectations are met or 
exceeded. This requires a combination of 
conformance to specifications and fitness for use. 
Yasamis et al. (2002) The customer’s satisfaction with the constructed 
facility, the contracting facility and the 
contracting service define project level quality in 
the construction. 
 
 
At the project level, the customer assesses the contractors’ performance in relation to three 
comparisons, all of which impact customer satisfaction (Figure 4): 
 
• First comparison – between the quality of the building, the customer’s expectations and the 
adjusted goals for the building  
• Second comparison – between the quality of the construction process and the experiences 
that have emerged during the process 
• Third comparison – between the customer’s expectations and experiences 
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Technical Functional
comparison comparison
 
Figure 4. Interrelationships between customer satisfaction and quality at project level.  
  
The customer’s expectations of construction are a function of several factors: the customer’s past or 
direct experiences with the contractor and similar contractors, word-of-mouth information about the 
contractor, and the customer’s personal needs. In addition, a customer’s expectations are affected by 
a contractor’s marketing activities and image, the customer’s own investment in the project and the 
relationship between the two parties.  
 
There has been a shift from traditional triple constraints towards customer focus. Traditionally, 
project success is measured by the degree of achievement of project objectives, expressed in terms 
of time, cost, and quality. For example, Chan and Chan (2004) have set key performance indicators 
(KPI) for measuring construction success. Their study combines traditional, “hard” measures and 
softer subjective measures. They determine quality, functionality, the end-user’s satisfaction, the 
client’s satisfaction, the design team’s satisfaction, and the construction team’s satisfaction as 
subjective measures in contrast to objective measures such as construction time, unit costs, and net 
present value. Key performance indicators give a wide perspective on achieving project success. 
 
 According to Barret (2000), quality of construction projects can be regarded as the fulfilment of 
expectations (i.e. the satisfaction) of those participants involved. He highlights the importance of 
harmonious working relationships between the participants to achieve quality. Additionally, the 
customer’s input has considerable implications on the outcome of the construction project. The 
customer has a tremendous responsibility to ensure that his/her project is successfully realized. Also 
Pocock et al. (1996) have examined the relationship between project interaction and performance 
indicators. They found that projects with a low degree of interaction have a wide range of cost and 
schedule growth as well as a large number of modifications, while projects with high degree of 
interaction tend to have better and more consistent performance indicators.  
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Burati et al. (1992) emphasise that strong customer orientation is achievable in construction by 
using the “market-in” concept which recognizes that each work process consist of stages. Customer 
feedback is obtained to improve the contractor’s performance during each stage of the process. 
They also examined the roles of the parties in construction by using Juran’s “triple role” concept. 
According to the concept, every party in the construction process has three roles: supplier, 
processor, and customer. The architect is the customer of the owner. The architect translates the 
owners’ requirements into specifications and plans and processes them for the contractor who is 
his/her customer. Owner and construction management consultant are customers of a general 
contractor and subcontractors. The owner receives the constructed facility from the contractor. The 
owner is also a customer of the construction management consultant who guards the owners’ 
benefits in construction management. 
 
Pinto and Rouhiainen (2001) define a shift in customer focus from striving to maximize the 
company’s profits in a project by optimizing the utilisation of the company’s resources in order to 
attain a goal of superior service to the customer towards maximising the value of the customer’s 
project by meeting the goals mutually agreed upon. In other words, this refers to the tendency that 
the customer focus is shifting from sub-optimizing the short-term profit in one project towards 
optimizing the total value of the customer’s project, thus ensuring a relationship that maximises the 
developer’s profit in the long run.  
 
One of the central features of service is that the customer participates in the service’s production 
process at least to some extent (Grönroos 2000). Also in construction, the customer takes part in the 
different factors of construction, depending on the form of implementation. If the customer is 
strongly involved in the construction process, the contractor’s service and its significance in 
construction are emphasised. (Yasamis et al. 2002; Torbica and Stroh 2001).  
3.3 Utilisation of the CS information in construction 
In the construction sector, inter-organization systems characterised by steady relations of 
contractors are more and more frequent. In these systems, partner reliability and efficiency is 
particularly crucial. As a consequence, for the owner, the decisions process concerning the 
evaluation and the choice of contractors, architect and engineers to carry out specific project 
activities is of considerable importance. 
 
There are two main strengths of project feedback. Initially, it can focus on an organization’s core 
areas of business to help in achieving the greatest added value for any improvement strategy. 
Secondly, having identified how the production processes stands when compared to others, it can 
focus on investigating rather than assuming how those performing better achieve their performance 
rates.  
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In a construction project, feedback is usually collected and the customer’s overall satisfaction is 
measured after the completion of the project. Customer listening tools can be used at the strategic 
level, for example, in developing strategic initiatives such as customer relationship management, 
benchmarking and Won/Lost and Why? -analyses. On the tactical level, customer feedback data can 
be used, for instance, in solving customer complaints and analysing critical incidents. Transaction 
studies and overall satisfaction analysis are not distinct constructs. Furthermore, they can be seen as 
complementary in developing a company’s customer feedback processes. Finally, companies should 
pay attention to linking customer satisfaction programs with actionability. According to Barnes 
(2003), many customer feedback systems are doomed to fail before they begin. He argues that 
customer feedback systems can be successful only when that vital information is linked, aligned, 
and deployed within the organisation.  
 
Feedback is one important basis for learning. Simply stated, feedback is a prerequisite for learning 
in construction both at the project level and on the company level. With well-timed feedback it is 
possible to prevent problems from developing or at least enable quick problem solving. Through 
effective feedback systems, the organisation can foresee changes in the business environment and 
could also adapt to these changes beforehand. In addition, functional communication channels at the 
company and communication skills at the individual level are needed. This is challenging in 
construction due to its nature. It is difficult to give feedback and also allocate it to the right party. 
This also hinders the fulfilling of the continuous learning objective. 
 
A feedback system is part of company’s communication system and no organisation can perform 
without communication. Every company makes mistakes and in all likelihood mistakes recur 
without an effective feedback system. An organisation could receive feedback sporadically inside 
the organisation (organisation’s initial feedback) and from customers, but it is important and 
warranted to organise a way to collect feedback. 
 
A learning organization and organizational learning are complicated and multifaceted phenomena 
which are difficult to define unambiguously (Table 3). If they are defined too broadly, there is a 
danger that they will be used as a substitute for other forms of behaviour. If defined too narrowly, 
they will encompass only the content of everyday discourse. According to Senge (1990), learning 
organizations place emphasis on “generative learning”. “Generative learning” emphasises 
continuous experimentation and feedback in ongoing examination of the very way organizations go 
about defining and solving problems. To achieve this learning, Senge suggested the use of five 
“component technologies”: systems thinking, personal mastery, mental models, shared vision, and 
team learning. According to Garvin (1993), learning organizations are skilled at five main activities: 
systematic problem solving, experimentation with new approaches, learning from their own 
experience and past history, learning from the experiences and best practices of others, and 
transferring knowledge quickly and efficiently throughout the organization. Each is accompanied by 
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a distinctive tool kit and pattern of behaviour. By creating feedback systems and processes that 
support these activities, companies can manage their learning more effectively.  
Table 3. Summary of some researcher’s views on organisational learning. 
Authors Definition of organizational learning 
Stata 1989 Organisational learning occurs through shared insights, 
knowledge and mental models… [and] builds on past 
knowledge and experience – that is, on memory. 
Argyris 1977  Organisational learning is a process of detecting and 
correcting error. 
Foil and Lyles 1985 Organisational learning means the process of improving 
actions through beret knowledge and understanding. 
Garvin 1993 A learning organisation is an organisation skilled at 
creating, acquiring, and transferring knowledge, and at 
modifying its behaviour to reflect new knowledge and 
insights. 
Leonard-Barton 1992 A learning laboratory is an organisation dedicated to 
knowledge creating, collection and control. 
Senge 1990 Learning organisations are places where people 
continually expand their capacity to create the results 
they truly desire, where new and expansive patterns of 
thinking are nurtured, where collective aspiration is set 
free, and where people are continually learning how to 
learn together. 
  
 
Organisational learning occurs when an organisation learns about its environment and processes and 
improving them. The central purpose of organisational learning is the creation of a comprehensive 
continuous improvement mechanism to create knowledge, values, and processes to deal with 
uncertainties. The majority of continuous improvement programs fail because most companies fail 
to see the basic truth: continuous improvement requires a commitment to learning. Without 
learning, companies and managers simply repeat the old practices under a new name.  
 
Incremental process innovations in a stable organization can be created through “adaptive” learning. 
But a continuously learning organisation uses generative learning to create new processes in a 
concerted way, remaining also efficient in day-to-day operations. The challenge for the 
management is to create the necessary conditions for continuous organisational learning through 
incremental process innovations. In addition, constant improvement requires a commitment to 
learning (Garvin 1993).  
 
For sound continuous learning from experience, unambiguous feedback about the change actions is 
essential. If new innovations are developed before feedback from the previous action has been 
gained and comprehended, the innovations are likely to lead to random drift rather than 
improvement (Levitt and March 1995). There is the risk that the “detail complexity” of the system 
is being solved by adding to the complexity, rather than by simplifying the systemic pattern and 
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interrelationships of the problem, i.e. solving its “dynamic complexity” (Senge, 1990, also Drucker, 
1990). In addition, Senge (1990) recommends the use of the principle of “economy of means”: the 
best results (in change) come not from large scale efforts but from small, systemically correct, well 
focused actions. This supports the idea of a continuously learning organization.  
 
The greatest need is for a developed learning cycle, where the use of project experiences is 
maximised into the learning of all of the partner organisations. Reflecting on the process of work 
will become a second nature to the learning managers of the future, and communicating the outputs 
of such reflections will be central. Projects have a restricted learning content because they exist for 
a single purpose and the project teams are dissolved when the goal has been reached. However, 
organisational learning literature stresses a continuous process of improvement. The way in which 
project organizations capture their learning is therefore a central issue, which requires greater 
attention. Continuous improvement coupled with organisational learning is a powerful way to 
improve business results. However, learning organisations cannot be built overnight.  
 
To conclude this section, a theoretical framework is presented to show how feedback information 
can improve project participants learning in the construction project at different facets. It also 
presents a way for linking vital information, aligned and deployed within the project organizations. 
In using project feedback as a method for learning in the construction industry, it is useful to divide 
learning into four dimensions; individual learning, construction team learning, organisational 
learning, and relationship learning, which is illustrated in Figure 5 by vertical arrows. Horizontal 
arrows depict main the patterns by which feedback is collected on the project level.  
 
It is important to note that the usage of the feedback information and the learning aspects differs in 
all four dimensions. For example, at the individual level, the main objective of learning is 
increasing professional competence, at the construction team level, it is improving the teams’ 
internal co-operation, at the company level, it is the development of organisational competence and 
at relationship level, it is the enhancement of co-operation and customer satisfaction.  
 
Different benchmarks enable organisations to monitor customer perceptions of their performance 
and to improve their performance in various areas. They also enable to position organisation’s 
performance in comparison to the competitors and help to perceive black spots in the process on the 
project level. Reference groups for benchmarks could develop, for example, according to the type 
of building, contractual relationship, line of business, or nature of the project. This can only be 
achieved if the project feedback system is generally accepted in the industry and the terms are 
agreed upon within the industry. The framework will be used during the further development of 
existing project feedback system in the Finnish construction industry. 
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Figure 5. The relationship between learning and customer feedback. 
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4. CREATING A THEORETICAL MODEL OF CUSTOMER 
SATISFACTION IN CONSTRUCTION 
4.1 Data of the study 
The data for this study were generated as a function of the Construction Quality Association 
(RALA). RALA is an independent joint association offering audited information for the Finnish 
construction and real estate sector. In practice, the customer (the owner of the project) fills in a form 
at the time of conclusion of a project and delivers it to RALA immediately following the 
completion of the project. Respondents were professional builders in the construction industry and 
technically one project was evaluated by one individual. Feedback from the projects was collected 
using a 22-item questionnaire. The total number of respondents was 8312. 
 
The data used here is called secondary data in the marketing research field, which means that it has 
been gathered by someone other than the researcher and/or for some other purposes other than the 
research project at hand. To be more exact, the data used here is an external secondary database 
(Burns and Bush 2006) but it primarily comprises the data in this research.  
 
In the RALA database, the respondents gave their responses regarding their level of satisfaction on 
a five-point ordinal scale from 1 (indicating very high dissatisfaction) to 5 (indicating very high 
satisfaction) for all the items. This kind of a scaled response form is usually called a Likert scale. 
The original survey is presented in the Appendix I. The questionnaire used was developed in expert 
meetings with a wide range of representatives of associations in the construction and real estate 
management industry in Finland. The participants of the task group are presented in the Appendix 
2. 
 
The questionnaire contained several factors that the customer saw important regarding the 
successfulness of a construction project. However, no separate variable measuring the customer 
satisfaction was included in the questionnaire as the experts felt that satisfaction towards the success 
of the entire project is formed as a result of the other variables. In the survey there are traditional 
project success factors e.g. adherence to schedule in accordance with common agreements and 
contractual work quality along side with process related factors e.g. supplier’s personnel’s capacity 
for co-operation and access of supplier’s employees.Variables and their codes used later to identify 
variables are presented in Table 4. 
 
 
 
 
 
                                                 
2 Exceptionaly, in the Paper I survey data was gathered from 354 respondents. 
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Table 4. Variables of the study and their codes. 
 
Variables Code 
Contractual work quality contqual 
Management and implementation of agreed quality assurance procedures qaproced 
Functionality of handover material and maintenance manual handover 
Quality of assignment material and maintenance manual quassima 
Degree of completion at handover inspection compdegr 
Repair of defects and deficiencies noticed during handover inspection repadefe 
Adherence to schedule in accordance with common agreements schedule 
Cleanliness and order on site cleanord 
Management of work safety on site safety 
Management of environmental issues and related know-how on site environ 
Tending to official obligations official 
Supplier’s personnel’s capacity for co-operation co-opera 
Access of supplier’s employees access 
Quality of overall service level servqual 
Information flow on site infoflow 
Agreeing on changes changeag 
Skill of supplier’s work supervisors supskill 
Tending to notices of defect reclamat 
Tending to site supervision duties sitesupe 
Skill of supplier’s workers workskill 
Commitment of supplier’s employees to set goals empcommi
Conformity of supplier’s subcontracting to contract subcontr 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4.2 Factor analysis 
The objective of a factor analysis is to classify and search hidden factors behind the variables of the 
RALA material. The factor is latent, not a construction that can be directly perceived. Since it is 
often impossible to measure concepts with one variable, several variables describing the same 
phenomenon are needed. Generally, factor analysis can be used when there are a large number of 
variables in the data and there is a need to reduce the number of the variables to a manageable size 
(Hayes, 1998). In a factor analysis, there is no assumption about a dependent-independent variable 
relationship and the data are “allowed to speak for themselves:” the establishment of the model is 
based on the specific data under scrutiny (Schmidt and Hollensen 2006). 
 
Ordinal factor analysis can help in explaining correlations between variables (see e.g. Nummenmaa 
et al. 1993). If the variables correlate strongly with each other, and it cannot be assumed that 
correlations are zero, there might be common factors in the background. Thus, the variables may 
share a mutual concept, which is examined in this study. Our own views on the various dimensions 
of customer satisfaction in construction were tested with the RALA material using ordinal factor 
analysis. One of its benefits is that it allows the use of ordinal indicator variables (Jöreskog 2006).  
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In the study, factor analyses were performed with several numbers of factors. The final conclusion 
was that a solution with ten factors would be ideal. This was due to the fact that over-simplification 
as a result of decreasing the number of factors was to be avoided as then essential matters could be 
omitted from examination. On the other hand, the number of factors should be significantly lower 
than the original 22 variables. A further important matter in selecting the factors was examining 
them on the level of concepts and contents, i.e., how well they describe the various factors of 
construction.  
 
With the help of factor analysis, the study showed the kinds of hidden, latent factors described by 
the variables. As a result of the factor analysis, the original 22 variables formed ten structurally 
meaningful factors which were then interpreted. Then, the interdependencies between these factors 
were examined using the structural equation model. During testing, it appeared that the factors 
could not be combined to create one variable covering customer satisfaction as all of them describe 
customer satisfaction to some extent. On the other hand, the research question justified studying the 
interdependencies of various factors. The leading idea was that all factors measured were important 
for customer satisfaction in construction. Indeed, the added value created by the study for the 
quality research in the entire field is that it describes the connections between components 
significant for customer orientation. 
 
A rotated factor matrix and correlations between factors are presented in Tables 5 and 6. When 
examining and interpreting the factor matrix, it is essential to note that each variable describes all of 
the factors to a certain extent. However, the greater the influence a variable has in each factor the 
better it describes the factor in question. In Table 5, the most significant loadings have been marked 
in bold. The size of a loading cannot be explicitly defined but generally, values between 0.3 and 0.5 
are considered significant (de Vaus 1994).  
 
The purpose of the factor rotation is to achieve simple structure, which can improve the 
interpretation of the model. A promax rotation method was chosen because their common use in 
statistical software sans because it allows factors to correlate with each other. This is also suggested 
by Jennrich (2004). 
 
Table 5 depicts the load models of ten factors (promax rotation) and model measurement error. The 
greatest loads on each factor are bolded in the Table. Measurement errors refer to the part of factor 
variance which the model does not explain. For example, a measurement error may be related to 
whether the questions have been understood correctly or whether the questions measure the right 
matters. Most significant measurement errors are involved with the variables of the conformity of 
supplier’s subcontracting to contract and tending to official obligations. This might be partly 
explained by the fact that some customers may have difficulties in answering these questions. 
However, some variables loaded slightly under 0.3 but according to our interpretation, they describe 
best the factors within which they are bolded. 
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The four first factors have factors describing the end result and the end-phase operations of the 
project loaded onto them, such as the contractual work quality, management and implementation of 
quality assurance procedures agreed upon, the functionality of the handover control, and the status 
of the control material and maintenance manual. The other six factors loaded highly on various 
variables. Some variables, such as adherence to schedule in accordance with common agreements, 
the supplier’s personnel’s capacity for co-operation, and the quality of overall service level loaded 
on two factors. This implies that, e.g. the services provided by the contractor are connected to 
several of the central processes of construction. 
 
The fifth factor was loaded by variables compdegr (0.77), repadefe (0.67), and schedule (0.56). The 
greatest loads on the sixth factor were caused by variables safety (0.81), environ (0.83), cleanord 
(0.63), and official (0.27). The seventh factor was mostly loaded by changeag (0.61) but also 
reclamat (0.37) and coopera had a great impact. The greatest loads on the eighth factor were caused 
by access (0.87) and infoflow (0.67). On the ninth factor, the variables workskill (0.79) and 
empcommi (0.73) load most highly. The last factor was loaded, for instance, by variables sitesupe 
(0.38), schedule (0.31), and official (0.31). 
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Table 5. Results of factor analysis and error variance (promax rotation). 
 
    F1    F2 F3 F4 F5 F6 F7 F8 F9 F10 
Contractual work quality - contqual  0.960 0.013 0.005 0.012 0.099 0.067 0.027 0.055 0.040 -0.022 
Management and implementation of 
agreed quality assurance procedures – 
qaproced 
0.014 0.900 0.019 0.004 0.072 0.051 0.019 0.088 0.030 0.004 
Functionality of handover material 
and maintenance manual – handover 0.004 0.013 0.885 0.034 0.136 0.047 0.011 0.043 0.033 -0.009 
Quality of assignment material and 
maintenance manual – quassima 0.002 -0.014 0.022 0.703 0.098 0.022 0.029 0.041 0.000 0.058 
Degree of completion at handover 
inspection - compdegr 0.043 0.021 0.070 0.037 0.771 0.017 -0.069 0.062 -0.017 0.068 
Repair of defects and deficiencies 
noticed during handover inspection – 
repadefe 
-0.001 0.040 -0.031 0.150 0.665 0.064 0.063 0.060 0.119 -0.147 
Cleanliness and order on site – 
cleanord 0.031 0.004 0.020 -0.031 0.234 0.629 -0.036 0.050 0.018 0.056 
Management of work safety on site - 
safety 0.050 0.022 0.017 -0.023 -0.015 0.814 0.006 0.054 0.034 0.032 
Management of environmental issues 
and related know-how on site – 
environ 
-0.048 -0.020 -0.021 0.027 0.009 0.831 0.061 0.099 0.078 -0.042 
Adherence to schedule in accordance 
with common agreements – schedule -0.037 -0.028 0.017 -0.075 0.560 0.098 0.103 0.098 -0.035 0.308 
Supplier’s personnel’s capacity for 
co-operation – coopera 0.027 -0.014 -0.047 -0.075 0.166 -0.003 0.298 0.549 0.070 0.075 
Agreeing on changes – changeag 0.014 0.008 0.001 0.013 0.035 0.062 0.610 0.336 -0.020 -0.028 
Tending to notices of defect – 
reclamat 0.001 0.008 0.038 0.185 0.044 0.083 0.373 0.229 0.120 0.003 
Access of supplier’s employees –
access -0.013 -0.002 0.028 0.034 -0.026 0.091 -0.008 0.866 -0.009 -0.092 
Information flow on site - infoflow -0.008 0.043 0.028 0.012 0.010 0.109 0.029 0.669 -0.007 0.097 
Quality of overall service level –
servqual 0.046 0.000 0.020 -0.055 0.244 0.003 0.210 0.458 0.123 0.086 
Tending to official obligations – 
official 0.029 0.021 0.004 0.232 -0.005 0.270 0.005 0.187 -0.047 0.311 
Skill of supplier’s work supervisors - 
supskill 0.044 0.002 -0.033 0.077 0.159 0.025 -0.118 0.414 0.195 0.275 
Skill of supplier’s workers – 
workskill 0.049 0.014 0.005 0.021 0.005 0.114 -0.022 0.067 0.792 -0.023 
Commitment of supplier’s employees 
to set goals – empcommi -0.041 -0.007 0.024 -0.029 0.095 0.114 0.034 0.107 0.734 0.033 
Conformity of supplier’s 
subcontracting to contract – subcontr 0.026 0.048 0.020 0.107 -0.034 0.160 0.265 0.025 0.179 0.240 
Tending to site supervision duties -
sitesupe -0.035 0.021 0.000 0.103 0.068 0.113 0.040 0.313 0.083 0.380 
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 Table 6. Correlation Matrix of Factors. 
 
 F1 F2 F3 F4 F5 F6 F7 F8 F9 F10 
(F1) CONTQUAL  1.00          
(F2) QAPROCED 0.81 1.00         
(F3) HANDOVER 0.73 0.78 1.00        
(F4) QUASSIMA 0.64 0.66 0.69 1.00       
(F5) TIMECOMP 0.74 0.72 0.66 0.63 1.00      
(F6) OFFICIAL 0.83 0.81 0.76 0.71 0.82 1.00     
(F7) CHANGEMG 0.76 0.76 0.70 0.67 0.77 0.89 1.00    
(F8) COMMUNIC 0.82 0.78 0.82 0.70 0.75 0.88 0.80 1.00   
(F9) PROF 0.76 0.74 0.70 0.65 0.81 0.87 0.79 0.81 1.00  
(F10) MANAGEMENT 0.83 0.84 0.76 0.74 0.85 0.95 0.90 0.87 0.87 1.00 
4.2.1 Description of factors 
The first factor (CONTQUAL) depicts the contractor’s assessment on the contractual quality 
of the work. The contractual quality of the work is illustrated in how well the contractor has 
performed their work, and it may be seen as a sort of a summarizing variable which has to do 
with the assessment conducted in the final stages of the project as regards the qualitative 
success of the entire project.  
 
The second factor (QAPROCED) describes the implementation of the quality assurance 
procedures the parties have agreed upon. Taking care of quality assurance methods is 
associated with the contractor’s internal methods of ascertaining and maintaining the level of 
quality.  
 
The third factor (HANDOVER) refers to the level of functionality of the contractor’s 
handover controls. A handover control is a part of the building’s examination procedure for 
approval and contractor’s internal quality assurance. Handover control is used in making sure 
that the work can be handed over to the customer without flaws. Thus, the handover process 
precedes the building’s actual examination procedure for approval. The key role in the 
functionality of handover control is played by the management of the contractor as in the 
handover stage: they inspect the various premises and fix the flaws, damages, and defects. 
Flaws and defects perceived in the handover control may be systematic, appear in almost all 
of the premises or incidental faulty performances that occurred during work. Prior to fixing 
the flaws and defects, it must be investigated who is responsible for that particular flaw, and 
each party must correct their own flaws.  
 
The fourth factor (QUASSIMA) describes the quality of the building’s handover material and 
maintenance manual. A building’s handover covers the operations with which the ownership 
of and responsibility for the building is transferred from the contractor to the contractee or 
users. Temporally, it is located between the construction phase and the building’s use but the 
handover process should start during construction and continue all the way to the approval of 
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warranty work. The handover process may be perceived as the core process of a building as it 
is directly linked to the customer, that is, the contractee of the project. Since handover takes 
place in the end phases of the project, it influences the customer’s last experiences on the 
construction project and the contractor company.  
 
Factor 5 (TIMECOMP) depicts the temporal management of the construction process. It 
consists of the following variables: repair of defects and deficiencies noticed during handover 
inspection, cleanliness and order on site, adherence to schedule in accordance with common 
agreements, degree of completion at handover inspection and quality of the supplier’s overall 
service level. Attaining goals related to schedule together with quality and costs are included 
in almost every set of parameters measuring performance in construction (Chan and Chan 
2004).  
 
Factor 6 (OFFICIAL) describes the operational surroundings guided by legislation. This 
includes the variables cleanliness and order on site, management of work safety on site, 
management of environmental issues and related know-how on site, and tending to official 
obligations in practice (Hill and Bowen 1997; Kometa et al. 1995).  
 
Factor 7 describes management of and agreement on changes (CHANGEMG). It involves the 
supplier’s personnel’s capacity for co-operation, agreeing on changes, and tending to notices 
of defect. It has been observed that these factors have a great impact on the successfulness of 
a project (Eden et al. 2000; Karim and Adeli 1999). 
 
Factor 8 (COMMUNIC) portrays the matters having to do with communication in project 
management. These matters are also very significant as regards customer satisfaction in 
construction and customer-oriented operations (Ahmed and Kangari 1995; Pocock et al. 
1996). Communication plays a key role in passing the project-related information to all 
internal and external interest groups. This factor contains the variables access of supplier’s 
employees, supplier’s personnel’s capacity for co-operation, information flow on site, skill of 
supplier’s work supervisors and the quality of the supplier’s overall service level. Good 
communication intensifies the spirit of co-operation and supports the strengthening of shared 
goals (Woodward 1997). Moreover, it is considered a central quality parameter for projects 
(Yasamis et al. 2002). 
 
Factor 9 (PROF) describes the contractor’s employees’ abilities from the customer’s 
viewpoint. It comprises two variables: skill of supplier’s workers, and commitment of 
supplier’s employees to set goals. The dimension depicting the professional skills of the 
workers is closely related to the company’s recruiting activities, training and education of 
employees and maintaining skills. The workers’ abilities and skills are perceived as a critical 
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success factor in the construction industry (Songer and Molenaar 1997; Pinto and Slevin 
1989). 
 
Factor 10 illustrates the management of a construction project (MANAGEMENT). This factor 
is intertwined with a group of variables describing the dimensions of management: adherence 
to schedule in accordance with common agreements, tending to official obligations, skill of 
supplier’s work supervisors, conformity of supplier’s subcontracting to contract, and tending 
to site supervision duties. According to many authors, the role of project managers is vital in 
accomplishing a successful project (Ireland 1985; Pmbok 1996). 
 
4.3 Building a structural equation model 
In order to identify the customer satisfaction factors and study the interrelationships between 
the factors, a structural equation model (SEM) was created. The general purpose of structural 
equation models is to test hypotheses about the causal relations between hypothetical 
constructions. Hypothetical constructions refer to general concepts, such as skills, 
management of changes, and leadership in construction. They cannot be necessarily observed 
directly; only indirect information can be obtained about them.  
 
The objective of the structural equation model was thus to illustrate the variables’ 
interdependencies and it can help in assessing how a presented theoretical model fits the 
material. By doing this, the relationships between variables are revealed, which helps in 
drawing conclusions on the factors related to customer satisfaction in construction. The idea 
of structural equation models is to use regression analysis in examining the causal 
relationships between factors. Structural equation models can assist in studying the sort of a 
causal effect the various factors (latent factors) have, e.g., on the factors describing the end 
result of construction and in analysing the interdependencies of the factors.  
 
The starting point in building the model was to examine the different dimensions of 
construction and decrease the number of variables measured. With the help of factor analysis, 
the study showed the kinds of hidden, latent factors described by the variables. 
 
As a result of the factor analysis, the original 22 variables formed ten structurally meaningful 
factors which were then interpreted. Then, the relationships between these factors were 
examined using the structural equation model. The structural equation model was constructed 
with LISREL software. 
 
The variables of the RALA material were studied focusing on if they form a logical entity 
(e.g. management) and if they depict an individual method or process (e.g. managing the 
quality assurance procedures). For example, co-operation does not comprise an entity on its 
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own but it is associated with, for instance, managing the changes. In the model, PROF and 
MANAGEMENT were defined as explanatory variables that could not be explained by the 
other variables in the model. The other eight variables were variables to be explained. The 
purpose of this was to test the influence of the relationship between the factors describing 
management and skills in the factors describing the construction process itself, its results, and 
its methods. Further interest lay in perceiving the interdependencies of the latter variables. 
 
Table 7 shows the structural equation model for factors depicting the functionality of 
procedures and the end result of the process. Table 8 displays the structural equation model 
for explanatory variables. In the Tables, the first number on the line is the estimate (the 
estimated value of the parameter), the second one is mean deviation, and the third one is the t-
test result that tells us if the probability of the deviation between the coefficient and zero is 
95% (if the absolute value of the figure is two or more). An empty cell implies that the 
factors’ impact is zero. 
 
Table 7. Structural equation model for latent variables. 
 
 
 
 
 
 
 
 
 
 QA- PROCED 
HAND- 
OVER 
QUAS-
SIMA OFFICIAL
CHANGE-
MG 
COMMU- 
NIC 
TIME- 
COMP 
CONTQUAL  0.34   0.11 0.23  0.27 
 (0.07)   (0.06) (0.10)  (0.09) 
 5.11   1.84 2.21  3.18 
QAPROCED  0.34      
  (0.05)      
  6.54      
HANDOVER   0.20    0.58 
   (0.05)    (0.08) 
   4.19    7.54 
QUASSIMA       0.23 
       (0.08) 
       2.80 
CHANGEMG      0.21  
      (0.08)  
      2.51  
TIMECOMP     0.56   
     (0.13)   
     4.23   
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Table 8. Structural equation model for exploratory variables. 
  PROF MANAGEMENT 
QAPROCED  0.58 
  (0.05) 
  11.94 
HANDOVER  0.11 
  (0.08) 
  1.35 
QUASSIMA  0.54 
  (0.08) 
  6.88 
OFFICIAL 0.26 0.62 
 (0.07) (0.07) 
 3.50 8.84 
CHANGEMG 0.16 0.62 
 (0.05) (0.10) 
 2.99 6.15 
COMMUNIC  0.90 
  (0.03) 
  35.70 
TIMECOMP 0.12 0.23 
 (0.07) (0.14) 
 1.67 1.67 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 6 is a graphical representation of the variables’ interdependencies in which latent 
factors are described as circles and their interdependencies with arrows. The greater the value 
of the t-test result, the greater the interdependency between the factors. Only statistically 
significant interdependencies have been included.  
 
As regards the reliability of the results, it was essential to assess the compatibility of material 
and the developed structural equation model for customer satisfaction in construction. The 
RMSEA (root mean square error of approximation) value (0.040) of the model shows that the 
model matches the material well. RMSE value tells how well a model depicts the variance 
and covariance of variables. In general, values under 0.050 are considered good for the model. 
Therefore, the null hypothesis about the model being fit for the material is valid. 
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Figure 6. Structural equation model (t-tests). 
 
4.4 Interpretation of the model 
The structural equation model shows that some variables have direct effects on each other 
while others had indirect effects. For instance, the MANAGEMENT variable affects the 
contractual work quality experienced by the customer mostly through quality assurance 
procedures. TIMECOMP and CHANGEMG have a direct impact on the quality experienced 
by the customer. The QUASSIMA variable represents the quality of the building’s handover 
material and maintenance manual, and the HANDOVER variable related to the level of 
functionality of the contractor’s handover control influences the contractual work quality as 
experienced by the customer through quality assurance procedures. Among the explanatory 
factors, PROF has a direct effect only on variables OFFICIAL and CHANGEMG, whereas 
MANAGEMENT directly affects the variables QAPROCED, QUASSIMA, OFFICIAL, 
CHANGEMG, and COMMUNIC, and, through them, indirectly and consequentially, the 
contractual work quality.  
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According to the model, COMMUNIC factors related to communications especially affect the 
management of changes (CHANGEMG). On the other hand, change management also affects 
the adherence to schedule and has a direct effect on the contractual work quality. 
TIMECOMP has a direct affect on the variables CONTQUAL, HANDOVER, QUASSIMA, 
CHANGEMG, and CONTQUAL. Management influences the factor OFFICIAL which does 
not have other interfaces on the factors in the model. Hence, OFFICIAL is a very independent 
factor, a so-called must-have-factor. 
 
The handover procedures in the end stages of the project seem to affect the contractual work 
quality particularly through quality assurance procedures. Therefore, they have an indirect 
impact on the customer’s assessment on the project’s quality as agreed upon, although the 
handover has been recently completed at the time of the assessment. It is important to see that 
the customer has an active role in managing the changes and collecting handover material.  
 
Communication and various related systems do not improve the contractual work quality as 
such. Instead, they form a basis on which procedures and tasks are communicated to the 
customer. Adherence to schedule has a significant impact on the handover procedures which 
is only natural. In a situation where schedule is being adhered to, handover procedure appears 
to be successful. Even if there were problems with the schedule during the project, good 
management may compensate for problems in the end. 
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4.5 Cluster modelling 
4.5.1 Basis of cluster analysis 
The idea of a cluster analysis is to divide the observations into various categories or clusters 
so that the observations within one category are similar with each other but different from 
observations of the other clusters. Cluster analysis may be perceived as one of the methods of 
investigative data analysis. No presumptions of the data are made; the data are only examined 
(Scmidt and Hollensen 2006).  
 
With the help of cluster analysis, groups that are internally as homogeneous as possible but 
also, in comparison to each other, as differing as possible can be found in the material. These 
can then be used, e.g.¸ as basis for segmentation. What is essential here is that a group is built 
based on a criterion. The objective is to examine into which kind of groups the projects can be 
divided from the perspective of the assessment made by the customer of the construction 
project. The integral objective is to find out the number and characteristics of the groups. 
Cluster analysis assists in defining the characteristics of projects assessed as successful and 
less successful (see e.g. Saunders 1980).  
 
All clustering methods are multivariate methods meaning that the grouping is based on 
several variables. Clustering methods are necessary when building groups based on multiple 
variables. For example, if observations are categorized on the basis of only one classification 
variable, we know to which group each observation belongs. However, when there are several 
classification variables (into which groups may also be divided), comparing the similarities 
and differences among observations/projects is no longer so easy. Cluster analysis is 
presented in research Paper III. 
4.5.2 Cluster model of CS items 
In the modelling for this study, a latent class cluster model was used. It is a statistical model 
whereas a k-means clustering is a heuristic method for finding homogeneous groups based on 
the groups of variables. When compared to the heuristic method, statistical modelling has the 
benefit of providing standards for judging the suitability of the model material. Thus, it can be 
tested which model best suits the material and the optimal number of groups that are similar 
but, compared to each other, as different as possible. Because the best model has unequivocal 
criteria, decision-making in model selection is not based on an interpretation or 
presuppositions although naturally the model has to be interpreted.  
 
Statistical modelling showed that by using the material’s 22 variables in clustering, the model 
of seven clusters fitted the material best according to Bayesian information criterion. The 
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results of clustering are depicted in the Figure 7. The scale of variables was 0 to 1 based on 
the original ordering scale of 1 to 5.  
 
 
Figure 7. Results from the cluster analysis. 
 
The first cluster (Cluster1) is the largest group comprising one fourth (25.8%) of the projects 
in the material. Compared to better level clusters (Cluster6, Cluster4), it has a lower level of 
success in the management of environmental issues (environ), work safety (safety), 
functionality of handover material and maintenance manual (handover), tending to notices of 
defect (reclamat), and conformity of supplier’s subcontracting to contract (subcontr). 
However, e.g. contractual work quality (contqual) in this cluster has been assessed to be at the 
same level as in Cluster4.  
 
The second cluster (Cluster2) encompasses almost one fourth of the projects in the material. 
As regards customer satisfaction, it represents the average. Despite problems in the handover 
stage of the project, (handover), the projects of this cluster have had a relatively good level of 
completion at the handover inspection (compdegr). This may be so because the defects and 
deficiencies found in the handover inspection were corrected quickly, and due to the 
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contractor’s supervisors’ high level of competence. The contractor’s quality of overall service 
level (servqual), the personnel’s capacity to co-operation (coopera), and the access to 
supplier’s employees (access) were also rated high. 
 
The third cluster comprised some 21% of the projects in the material. In this cluster, the inter-
variable differences are relatively small although the level of adherence to schedule 
(schedule) and handover inspections (handover) was lower than other variables, while co-
operation and access to supplier’s employees scored higher than other variables. Compared to 
the fifth cluster, the most significant differences between levels originate in the co-operative 
skills of the employees and the management of work on site. 
 
In the fourth cluster, co-operation and adherence to schedule in accordance with common 
agreements had a good level of success in the projects. Good co-operation and adhering to 
schedule have a positive impact on the final stage operations of a project, and these variables 
did not show the drop seen in other clusters. A further positive factor has been the employees’ 
strong commitment to the goals set for the project. The fourth group comprises approximately 
14% of the projects.  
 
The fifth cluster covers some 10% of the projects in the material and customer satisfaction, 
which is lower than average. In particular, this can be perceived in poor adherence to schedule 
which is then reflected in failures in the handover process. In these projects, the quality of 
contractor’s service level, co-operational skills, and tending to notices of defect have been 
evaluated as low. Nonetheless, the official obligations as well as issues relating to the 
environment and work safety have been satisfactorily taken care of. 
 
The sixth cluster depicts a very successful project from the customer´s viewpoint, consisting 
of approximately 5% of the projects in the material. It is to be noted that in these projects, the 
level of customer satisfaction is high in all fields of the project, and the differences between 
fields are very small. However, the functionality of the handover inspection and material as 
well as the quality of the maintenance manual scored a bit weaker than the others. Compared 
to other clusters, the projects of this one were successful in all fields.  
 
The seventh cluster represents only a bit over one percent of the entire material with the 
lowest level of customer satisfaction. The problems of this cluster concentrate on the 
management on site, quality assurance procedures, and the information flow, and they are 
reflecting on tending to notices of defect and the project’s handover procedures. The project’s 
poor quality may be caused by poor management of work on site, leading to large amount of 
errors and problems in tending to notices of defect.  
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In all clusters, except for the cluster of the best projects (Cluster6), the level of the access to 
supplier’s employees is good compared to the other variables. The best clusters, (Clusters 6, 
4, 1, 2, and 3) share the good level of the managerial skills and co-operation in comparison to 
the other fields of the cluster. Also, the functionality of co-operation procedures is a sign of a 
high level of customer satisfaction. In the clusters with less success (Clusters 3, 5, and 7), 
official obligations are well tended to when compared to the other variables. 
 
In all clusters, the handover process and other final stage methods of the project scored the 
poorest. On the other hand, the factors related to the contractor’s co-operation were evaluated 
high in all clusters. The best clusters (Clusters 6, 4, and 1) had the greatest deficiencies in the 
cleanliness and order on site. 
  
The fields of the project were assessed in quite a similar manner in the best and the poorest 
group. In the best group, all fields were a success and, correspondingly, in the group that 
scored the lowest in the overall customer satisfaction, all fields have been assessed as poor 
except for the access to the supplier’s employees. In the other groups (Clusters 1, 2, 3, 4, and 
5), the project’s fields have differences. The co-operational skills of the supplier’s employees 
has been assessed as the best variable in all of the clusters except for Cluster6 in which 
differences between fields were very small. The groups do not overlap but they have 
differences between levels.  
 
When the defects and deficiencies in the project have been effectively corrected, also the level 
of completeness in the handover inspection is good (Cluster2). The supplier’s employees’ 
good co-operational skills and adherence to schedule had a positive influence on the 
building’s handover process (Cluster4). Poor adherence to schedule had an impact on failures 
in the handover process as well (Cluster5). In spite of problems in the functional quality of the 
project, the contractual quality can be assessed as good (Cluster5). Cluster analysis focuses on 
describing the differences between levels in the projects since the variables do not overlap. 
4.6 Other analysis 
4.6.1 Customer groups: public vs. private 
In addition to the SEM model and cluster analysis, also other analyses were completed in 
order to understand the different perspectives and dimensions of customer satisfaction in 
construction. The first examination was to explore customer satisfaction in construction as 
perceived by two customer groups: public and private customers. It is presented in research 
Paper I. The analysis of data was performed using the chi-square test to compare the 
responses for the customer groups3. 
 
                                                 
3 The distribution of respondents between two groups: private (n=200; 56%) and public (n=154; 44%).  
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Typically, both customer groups were satisfied with the contractor’s abilities to co-operate 
and the skills of the contractor’s workers and supervisors, whereas low satisfaction could be 
found for the items related to quality assurance and handover. The common feature of the low 
satisfaction items is that they come out in later phases of the construction project.  
 
According to the result, public customers have a lower satisfaction rates for each attribute 
than private ones. The most significant differences were amongst groups in attributes 
contracted work quality, management of work safety on site, tending to official obligations, 
and access of supplier’s employees. Although there is a significant difference in the customer 
groups’ perceptions of the contractors’ performance, both groups behave similarly in relation 
to low and high satisfaction items.  
4.6.2 Nature of the project: new construction vs. renovation 
The study was conducted to compare satisfaction in new construction and renovation projects 
and it is presented in Paper II. Analysis was also made using project types which were 
industrial, infra, residential, and office projects. First, a factor analysis was explored and the 
results were used to create a general linear model in order to compare the differences between 
new construction and renovation. The model examines the differences in the means of the 
groups in variables which are inspected. The question was whether these groups (type and 
nature of the projects) differed by mean.  
 
In general, co-operation is more successfully managed in new construction than in renovation 
projects. When regarding the type of the project, industrial new construction projects are 
managed better than other type of projects, and industrial buildings renovation projects are 
poorly carried out.  
 
Co-operation in office renovation projects is at a lower level than in new construction as 
perceived by customers. As regards the nature of the project, the only significant differences 
could be seen in the offices where in renovation projects, professional skills were at a higher 
level than in new construction. 
 
When studied by the project type, distinctive differences between industry and office projects 
can be perceived. In the dimension which describes professionalism, there were significant 
differences in the project type in this dimension. It is also remarkable that official duties are 
more poorly managed in renovation than in new construction with the exception of 
infrastructure projects.  
 
When considering the nature of the project in relation to the contract variable, statistically 
significant differences between new construction and renovation could be observed in 
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residential projects. In that case, especially factors related to schedules and the degree of 
completion at handover are critical.  
 
5. DEVELOPING THE MODEL FOR MEASURING MUTUAL 
FEEDBACK 
5.1 Antecedents of mutual feedback systematic 
This chapter presents the framework for feedback systematic in the construction presented in 
Paper VI. Earlier sections have considered customer satisfaction which has been examined 
through versatile analysis. The focus has been in a customer-main contractor relationship, 
where customer gives feedback to contractor on his/her performance in the construction 
project.  
 
In a project environment, it is also essential to that project feedback should cover the most 
important parties in the supply chain and be bidirectional. There are several reasons for that 
kind of thinking: 
 
1. The complex nature of the construction process, changes in project organisation, the 
uniqueness of each project and the project parties’ different objectives make it difficult 
to make use of past experiences and customer feedback in future projects. These 
fundamental characteristics of construction projects also complicate the evaluation of 
the project outcome and emphasise the need for developing effective and efficient 
evaluation system (Kumaraswamy and Thorpe 1996). 
 
2. Project organisation usually involves complex goals. Each project member (owners, 
architects and engineers, construction management consultants, general contractors 
and sub-contractors) look at the project from their own perspectives and also have 
their own criteria for measuring success. In order to attain the project goals, a 
systematic evaluation of the organizations’ performance is required to provide 
feedback for guiding the participants’ behaviour (Liu and Walker 1998).  
 
3. Traditional project success measurements, expressed in terms of time, cost and quality 
no longer meet the needs of today. Also the end-user’s satisfaction, customer 
satisfaction and the participants satisfaction has been used as important measures of 
project success (Chan and Chan 2004; Cheung et al. 2000). 
 
4. Each firm in the construction supply chain is both a customer and a supplier, and that 
the value created by them is a fundamental factor in the project’s success (e.g. Love et 
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al. 2000). Because the performance of each participant in the construction project 
coalition is interdependent, other participants should assess their performance. In other 
words, when evaluating co-operation between parties in the construction supply chain, 
it is essential to exploit mutual feedback. It is also well known that the poor 
performance of one party will affect the performance of the next party (Kanji and 
Wong 1998). 
 
The challenge then is to create a feedback system which takes into account the customers’ and 
the other parties’ perceptions of the contractor’s performance both during the construction 
development phase and after the completion of the facility. Moreover, all central parties in a 
construction process should be able to give and receive feedback through a common system in 
the construction supply chain. Developing mutual feedback during the construction phase 
could contribute to identification of the essential areas in which problems arise during the 
project and it could also improve the project parties’ mutual learning. It could also improve 
the reliability of the feedback when evaluating the success of the project.  
5.2  Demands and features of a feedback systematic 
The study was conducted to explore the demands, features, and benefits of a mutual feedback 
systematic. The aim was to develop a versatile web-based tool for measuring mutual feedback 
in the construction supply chain. With the help of the feedback system, the various parties can 
observe the essential needs for development and target the necessary actions. Through 
openness and mutual learning, co-operation between parties will develop and the customer 
orientation of the entire industry is improved. 
 
In the initial stage of the development project, interviews were conducted among the target 
individuals in the companies participating in the project and associations representing the 
industry in order to find out the various needs and objects for development as regards the 
feedback system. The interviewees represented the development department and strategic 
management of the companies involved. Together with a literature review, they formed a 
basis for the requirements of feedback taxonomy. Altogether 12 interviews were conducted 
and used as a basis for determining requirements for developing the project feedback system. 
 
The interviews could be summed up by stating that systematic utilisation of project feedback 
has been poor in the construction business. Typically, construction companies conduct 
customer surveys separately, and their quality and exploitation is underdeveloped. In addition, 
the utilization of the information has been found to be sporadic and ineffective. Customer 
feedback is also mainly collected only late in the project, in which case the feedback that has 
been collected has no effect on operational procedures during the project.  
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According to the interviews, the essential requirements and system properties were the 
following: 
• The system should cover the entire industry as a technically developed and versatile 
web interface 
• The central parties of the project should be involved in the system 
• It should be possible to give and receive feedback in the various stages of the project 
and to utilise the feedback during the project 
• Reporting in the system should be clear and illustrative as well as real time in relation 
to the comparison material selected  
• It should enable multipurpose benchmark comparisons 
• It could be flexibly adapted to different projects and forms of implementation 
 
As the project progressed, the requirements were specified with focus groups targeted at 
different parties in the construction business. A total of five focus group meetings were 
organised in 2005 and 2006. Each meeting had 10 to 15 participants from the strategic 
management of associations and companies as well as persons responsible for development 
and quality matters. The themes of the meetings involved the openness of the system, defining 
the feedback flows of the participants of construction projects, information needed by the 
parties, and the potential to utilise the feedback in the organisations. The last item is 
especially important as the goal for feedback should always be concrete improvement of 
operations, quality, and customer satisfaction, not mere measuring (Goodman 2001). 
5.3 Main characteristics of the results 
Figure 8 illustrates the feedback flows between parties in the system. Each arrow represents 
the direction of the feedback and one questionnaire. Thus, the project feedback system 
enables using 15 different questionnaires in which various actors assess the operations of each 
other. All feedback flows between parties were bidirectional except for the customer as 
his/her operations are not assessed here.  
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Figure 8. Feedback flows in the construction supply chain. 
The afore-mentioned feedback flows provided the starting point for the development of 
feedback questionnaires. The basis for the contents of the questions was formed by the 
various tasks in construction and the requirements they set for a construction project. The 
feedback questions concentrate on the matters each party considers important, and, on the 
other hand, those which each party can assess. The tasks and requirements of various parties 
in construction were grouped into fields which are similar with each other although the 
contents of the questions are determined by the role and task of the actor. The evaluation areas 
common to all parties were these: 
• project management 
• co-operation 
• staff 
• accomplishing goals 
 
Project management refers to general factors related to project management which have 
traditionally been measured through quality, costs, and schedule. Project management should 
be systematic and premeditated, and it should cover risk management and, for general 
contractors, effective guidance of subcontractors. Factors for measuring co-operation are, for 
instance, the functionality of the co-operation, and factors related to information flow and 
problem solving capabilities. The personnel are strongly connected to skills and expertise and 
resource-related questions. Accomplishing goals naturally refers to the assessment of 
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attainment of various goals, which usually takes place after the project has been completed. 
The system also enables a question that can be modified for each company. 
 
In addition, we can recognise benefits for each party in the project organisation by adopting 
the customer feedback system: 
• Common benefits 
o Perceiving needs for development and targeting operations  
o Improving co-operation and operations through openness and mutual learning  
o Developing customer orientation 
• Customer 
o Can be used as a supplier evaluation and ranking tool  
o Process management and administration 
o Ensuring the fluency of the construction project 
• Construction companies 
o Enabling company level comparisons and shows needs for development  
o Providing initial data for customer relations management 
o Producing initial data for the company’s standards 
• Designers and suppliers  
o Persistent development of co-operation and operations 
o Perceiving needs for development and targeting operations  
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6. DISCUSSION AND CONCLUSIONS 
6.1 Summary of research 
In the construction business, customer-orientation is gaining importance, and the industry has 
adopted new practices when striving towards closer co-operation with customers. The 
customers have become more demanding and they require more open co-operation, 
flexibility, and more transparent operations from the contractors. Today, customer satisfaction 
should be a part of the parameters used in measuring the performance in every construction 
project. It is indeed seen as one of the central success factors in project business along with 
the traditional parameters such as quality and costs. At its best, customer-orientation in 
construction is an on-going process closely related to all of the contractor’s operations. Then, 
it is not an unconnected success factor but it creates added value to the selection offered by 
the contractor. Moreover, this creates a competitive edge for a customer-oriented company: a 
company that is better able to satisfy its customers’ needs than others are is improving its own 
competitive position and is able to form long-term customer connections.  
 
The objective of the study was to explore customer satisfaction in construction. Customer 
satisfaction can be seen either as a goal or as a measurement tool in the development of the 
quality of construction process. Versatile analysis was conducted to deepen the understanding 
of this project success factor which has been stated to be under-researched so far. A number 
of analyses were made in order to get information about the concept of customer satisfaction 
as such and different features of it. The subgoals of the study were related to identify 
customer satisfaction factors and examine the interrelationships between factors. The study 
also describes the utilization of customer organization in the organizations and creates the 
model for assessing the mutual performance in the construction supply chain. 
6.2 Interrelationship with factors 
Based on the structural equation model, it may be stated that customer satisfaction in a 
construction project is a multi-dimensional entity. The customer satisfaction model created in 
the study matches the material well and is therefore well suited to describe the research 
subject. Furthermore, it provides a versatile view on the investigated phenomenon. In a 
project-focused environment, it is often argued that everything affects everything, at least 
consequentially. On the other hand, this study showed that the interdependencies and 
relationships between the factors are different. Moreover, the model developed can assist in 
perceiving various direct and indirect relationships between the factors. For instance, the 
contractual work quality experienced by the customer is influenced by the factors describing 
the handover procedures and their quality via the quality assurance procedures whereas it is 
directly influenced by the factor describing the temporal management of the construction 
process. 
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The nature of customer satisfaction in construction is well illustrated by the fact that in 
projects with a lower level of success, the feedback has been negative in all areas. Thus, the 
customer has assessed the project as entirely poor although this was actually not the case in all 
areas. Therefore, negative experiences seem to have a great impact on the customer’s entire 
image of the project. This result emphasises the significance of quality assurance throughout 
the project and suggests that in some cases, quality assurance methods could be further 
developed. When comparing the more and less successful projects, it may be stated that in 
both groups, the same factors proved a success. In other words, if a project succeeds in one 
field, it is likely to succeed in all of them, and vice versa. This result is also a good example 
of the accumulative nature of customer satisfaction in project production.  
 
It should be noted that co-operation and the supplier’s service level are intertwined with 
several of the core processes in construction. Thus, they are not separate, independent 
dimensions. According to this study, the contractor’s ability to co-operate from the customer’s 
perspective is clearly divided into two: management of changes, and communication. This 
result emphasises the significance of communication in project production. It is a part of 
customer-oriented construction, and its management is one of the central sectors of project 
management. Since the contractor’s co-operative skills and service level are intertwined with 
several of the core processes in construction, developing the contractor’s service skills should 
be more customer-oriented in order to develop the central processes. This stresses the 
importance of the contractor’s entire selection of services as regards customer satisfaction. 
The result is in accordance with prior studies, as well (e.g. Al-Momami 2000; Ozaki 2003; 
Maloney 2002). 
 
One of the central features of service is that the customer participates in the production 
process at least to some extent (e.g. Grönroos, 2000). Also in construction, the commissioner 
of the project is a customer who participates in the various aspects of construction depending 
on the form of implementation. This emphasises the nature and significance of service in 
construction. This result is similar in other studies examining services in construction 
(Yasamis et al. 2002; Torbica and Stroh 2001).  
6.3 Towards project success by identifying CS factors 
When examining the commissioner’s satisfaction with various factors, it can be argued that 
different factors have different significance and impact on the satisfaction as experienced by 
the commissioner. The Kano model (Kano et al. 1984) can be used in categorising the factors 
causing further satisfaction and dissatisfaction. The first create added value for the customer, 
and taking good care of these matters will improve customer satisfaction and added value. On 
the other hand, so-called must-be-factors can also be perceived. These should always be 
tended to. Success with these factors does not necessarily improve the customer satisfaction 
of the commissioner but failure will definitely cause dissatisfaction. One of such factors is the 
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OFFICIAL factor that describes the operational surroundings guided by legislation. This 
includes the variables cleanliness and order on site, management of work safety on site, 
management of environmental issues and related know-how on site, and tending to official 
obligations in practice. The structural equation model displaying the interfactoral causal 
relationships can also help in seeing that the OFFICIAL factor is a very independent factor 
that does not directly influence the other factors whereas, e.g. the CHANGEMG covering 
management of changes in the project has a direct effect on the contractual quality experience 
by the commissioner. The CHANGEMG factor is directly influenced by the communication-
related COMMUNIC factor which in turn has an indirect, consequential impact on the 
contractual  quality as seen by the customer. Therefore, some factors have direct impact on 
experienced customer satisfaction and some indirect. The various factors in customer 
satisfaction also have a different impact on the quality as perceived by the customer. 
 
The negative factors of the projects in the feedback data had one characteristic in common: 
they will appear and occur in the final stages of the project. More extensively, this may be due 
to problems in adhering to schedule and planning which affect the success of the entire 
project and which may be seen as a critical factor as regards the entire business. In these 
cases, the contractor may have sought short-term customer satisfaction at the expense of 
longer-term one. Problems in adhering to schedule correlate strongly with factors related to 
quality assurance and handover which means that the level of contractual quality has been 
merely satisfactory.  
 
Problems with the schedule are also related to the construction companies’ process 
management and effectiveness of internal communication. It is characteristic of construction 
projects that errors made in the beginning of the project will multiply by the final stages and 
manifest themselves, for instance, as schedule problems. Neglecting to inform the customer 
about negative matters and unfounded optimism about catching up in the final stages are one 
of the most significant problems in the construction industry. Normally, problems that have 
occurred are hidden and it is hoped that they be solved later on. Often, the errors will appear 
in the final stages when nothing more can be done. Problems may have their origins in deep 
rooted ways of thinking and the lack of service culture in the entire construction industry. 
Proper and timely communication can influence and diminish the problems related to 
schedule and affect the project’s entire customer satisfaction.  
 
Methods related to co-operational skills received almost always praise from the 
commissioners. This result is partly contradictory to other international studies in the field 
(Egan 1988) in which factors related to the contractor’s abilities to co-operate has been one of 
the most significant areas of dissatisfaction. Thus, good co-operative skills seem to 
compensate for some of the defects in technical quality. 
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In the light of examining differences in customer satisfaction, public customers were found to 
be less satisfied with the contractor’s performance than private customers. Public customers 
could be more professional than private ones, in which case their demands and expectations 
would be at a higher level. Public owners typically operate with a larger number of 
contractors and therefore, contractors’ qualitative deviation (small and big contractors) is 
greater than in the case of private customers.  
 
In addition, private customers could be more established partners in co-operation, which 
would then be reflected in customer satisfaction, whereas public customers have to follow 
legislative procurement, which essentially narrows the criteria for selecting contractors. 
Competitive bidding is usually based on price criteria, and therefore, contractors do not have 
enough incentives to exceed customer’s expectations, and may see customer satisfaction as 
insignificant. In the case of public customers, contractors participate in new competitive 
biddings despite the success or failure of their earlier projects, whereas private customers 
would drop unsatisfactory contractors from the competition. 
 
When studied by the project type, distinctive differences between industry and office projects 
can be perceived. This might suggest that industry projects are usually wider and better-
defined than office projects. When regarding the nature of the project, industrial new 
construction projects are managed better than other type of projects, and industrial buildings’ 
renovation projects were carried out poorly. In addition, co-operation in office renovation 
projects is at a lower level than in new construction as perceived by customers. This might 
indicate that buildings are in operational use during the project, in which case the need for 
information and the form of co-operation become strongly emphasised. 
 
In general, co-operation is more successfully managed in new construction than in renovation 
projects. This result might indicate that the initial data, concerning the customer’s demands 
and needs, and on the other hand, functional prerequisites are at a higher level in new 
construction. Moreover, the parties may be more familiar with new construction projects. 
 
Typically, some unexpected surprises may occur during projects for which the parties could 
not have prepared in the design phase. These unexpected situations might weaken the 
relationship between the contractor and the customer. It could also be argued that the 
management of information flow is more difficult to execute in renovation due to the greater 
number of parties involved in the project.  
 
In new construction, official duties managed better in industrial projects than in the other 
project types. The scale of the industrial projects is different and, therefore, the status of 
cleanliness and work safety on site are not as significant as in the other type of projects. 
Furthermore, infrastructure projects differ from office projects in the management of official 
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duties. It is remarkable that official duties are more poorly managed in renovation than in new 
construction with the exception of infrastructure projects. This result could indicate the nature 
of renovation: there is more handicraft work on site and the area of the site is more restricted 
than in new construction.  
 
When considering the nature of the project in relation to the contract variable, statistically 
significant differences between new construction and renovation could be observed in 
residential projects. The result implies that the performance of the companies in renovation is 
at a substantially lower level than in new construction. This might indicate that contract-
related variables are critical if users are using the building during the renovation project. In 
that case, especially factors related to schedules and the degree of completion at handover are 
critical. In renovation, the corrective actions by the residents might vary throughout projects, 
and well-established demands exist. In the office projects, no such clear differences between 
new construction and renovation exist. However, it is definitely suggested that contract-
related office projects are managed better in renovation than in new construction. This might 
occur due to the fact in new construction, the demands of procurement and contracts vary and 
are also emphasised in different factors than in renovation. Generally stated, new construction 
projects clearly differ in this dimension from each other, for example, between office and 
residential projects and, on the other hand, between industrial and office projects.  
6.4 Mutual feedback as a tool for learning and improving quality 
In the construction industry, the quality of the end product and, thus, customer and end-user 
satisfaction is highly influenced through independent work done by the parties involved in the 
construction project and the co-operation between parties. Using the customer feedback 
system, the owner would establish goals in terms of performance quality. By monitoring the 
project team’s progress in reaching these goals, team members can re-evaluate the quality of 
the processes necessary to reach them. A multifaceted feedback system also denotes the areas 
needing improvement in the whole branch of industry and gives opportunities for setting 
benchmarks of customer satisfaction. In addition, a standard feedback system may be 
considered more objective than a contractor’s own feedback survey because social interaction 
components do not exist in the standard system. Moreover, it is strong tool for mutual 
learning and continuous improvement. 
6.5 Implications for industry  
This study offers several possibilities for developing the business in the field. The actors in 
the field of construction and real estate need versatile and systematic customer satisfaction 
information about the quality of building and construction process in order to act in a 
customer-oriented way and develop their operations.  
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The factors with a negative effect on the customer satisfaction are related to two entities: 
• Communication and reporting 
• Handover process 
 
By developing the related methods, customer satisfaction can be improved by removing the 
factors having a negative effect on customer satisfaction. In the management of a construction 
business, mere routine and technical competence are not enough but alongside technical 
competence, co-operational skills and the importance of communication and information flow 
are highlighted. A functioning communication system is a significant precondition for the 
operations of a work site organisation and in building customer satisfaction. The importance 
of communication is further stressed by the fact that business is based more and more on 
long-term customer relations. Therefore, the contractor and the builder have to interact in 
developing their own activities  
 
The single most important factor causing customer dissatisfaction is inefficiency in the 
handover stage. Indeed, this requires thorough planning and development of project-related 
handover processes. A prerequisite for a functional handover process is that the tasks and 
persons in charge have been clearly determined and depicted and that the people participating 
in the handover know their own tasks. Moreover, the methods related to the handover must be 
planned in time and the plan should be approved by the customer. In the other hand, the 
methods related to the constructor’s co-operational skills have almost always brought about 
good feedback so, to some extent, they may compensate for the defects in the technical 
quality. Adhering to schedule and the workers’ good co-operational skills have a strong 
impact on the successfulness of the handover stage. However, if there have been problems in 
the intermediate stage of the project, they can be alleviated or even removed with good 
management. 
 
A functional handover process requires that the tasks and responsible persons in the handover 
phase are clearly defined and described, and that the participants know their tasks. Also 
procedures related to the handover must be planned well beforehand, and the plan must be 
reviewed with the customer. Additionally, procedures related to the maintenance manual and 
other handover documents must be agreed upon in the early stages of the project. Deficiencies 
in handover documents are often caused by, for instance, the fact that the material has not 
been collected in an adequately systematic manner. Often, documents are collected in a rush 
when the project is almost completed when it could be done during the construction with 
more efficiency and less trouble. 
 
As service is becoming a part of the core processes of construction, a new kind of service 
culture has emerged which benefits all parties in construction due to improved quality and 
enhanced customer orientation. In the competitive market in which the core product only 
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rarely can obtain an overwhelming competitive edge, it is natural to seek benefits in the 
services. The service may be aimed at the use and support of the core product. It can be a new 
way of dealing with the repair project of a tenant building, an innovative process to develop 
the handover procedures, or development of plans together with the customer. Services will 
always emphasise interaction between parties, common procedures, and common goals. 
Hence, services should be seen as a perspective covering the entire company so that 
developing the operations will focus on the entire selection offered by the company. This 
brings added value to the company’s core operations, and poses challenges especially to the 
management culture. Since it intertwines with all of the company’s levels both vertically and 
horizontally, the companies’ operational systems should also be holistically developed.  
 
In construction projects, satisfaction of the future end user and commissioner depends on the 
actions of each actor as well as on the co-operation of the entire production chain. In the value 
production chain of construction, the ability of each actor to create value for the project and 
other actors impacts the value observed by the end user and is an essential factor of a 
successful project.  
 
Due to the nature of construction, the goals of the project are not unambiguous to all parties 
but they form a complex entity. Each party in the project team observes the goals from his/her 
own viewpoint and each actor may have their own bases of evaluation regarding the success 
of the project and attaining the goals. Therefore, attaining the project goals requires 
systematic evaluation or feedback of the operations of the project organisation. This feedback 
steers the operations of the parties and helps in attaining the common goals. 
6.6 Evaluation of research 
Reliability 
In the light of reliability and validity of the study, it is important that a questionnaire made 
reflects right information. According to Hayes (1998), when constructing a questionnaire or 
scale that assesses customer attitudes and perceptions towards customer requirements, it is 
necessary to consider measurement issues to ensure that scores derived from such instruments 
reflect accurate information about the construct, customer satisfaction. It is important to be 
sure that the true underlying level of perception of satisfaction is accurately reflected in the 
questionnaire score. A reliable measure is one to which a respondent responds in the same or 
in a very similar manner as to an identical question. In other words, reliability is the degree to 
which a respondent is consistent in his answers (Burns and Bush 2006).  
 
Standard for Educational and Psychological Testing (1985) observes that reliability is a 
generic concept and it is seen as essential that the reliability of a measurement is studied from 
the viewpoint of the conclusions drawn. According to Nummenmaa et al. (1997), this extends 
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the researcher’s responsibility from calculating the reliability factors and measurement errors 
to responsibility for the conclusions made on the basis of the measurements. In this study, 
customer satisfaction in the dynamic project surroundings of construction has been widely 
discussed and the conclusions drawn are based on versatile tests and knowledge of the 
construction industry. The reliability of this study is further enhanced by the fact that the same 
phenomena is studied using multiple variables and multi-faceted examination. Moreover, the 
respondents were professional constructors who assessed the operations of the company as 
such, which could also be seen to increase the reliability of the study. 
 
As regards statistical analyses, it was shown that the SEM model fit the material well and a 
logical interpretation of the content was also obtained. Furthermore, in factor loadings, the 
error variances and inter-factor correlations have been reported as recommended by 
Nummenmaa et al. (1997). 
 
The evaluation of the project success here is conducted at the end of the project, which may 
somewhat weaken the reliability of the research. This may occur because the customer might 
overemphasise the later stages of the project as a consequence of the project’s long duration 
and the fact that defects during the hand-over period stay most clearly in the customer’s mind.  
 
Validity 
In general, validity refers to the validity of an indicator, i.e. if it suits its task. Standards for 
educational and Psychological Testing extends this definition and states that validity stands 
for the suitability, sensibility, and usefulness of the conclusions made based on the results. 
The kinds of validity most commonly assessed are content, criterion, and structural validity 
(Polit and Hungler 1997).  
 
The items covered by the questionnaire are familiar, commonly used indicators of project 
management used daily by the professionals (e.g. Pmbok 1996). Additionally, the third party 
in the questionnaire, the Finnish Construction Quality Association (RALA) is a valued actor 
in the field striving to improve quality of construction. Moreover, anonymous feedback 
increases the validity of the study although the marked in Finland is relatively small and the 
actors know each other. On the other hand, there should be more detailed information about 
respondent’s background in the survey. 
 
In the chapter 5 was presented model for measuring mutual feedback in the construction. The 
model was created by using literature analysis, interviews and focus group-method. Tuomi 
and Sarajärvi (2009) have presented evaluation criteria for qualitative research, which are: 1) 
Clearness of the research report 2) Conformity of methodology 3) Analytical accuracy 4) 
Theoretical connection 5) Good relevance. Wide literature analysis and interviews were 
preceding focus group meetings, which improves theoretical connection and conformity of 
51 
 
Concepts and attributes of customer satisfaction in construction 
 
methodology of the study. Challenges in the customer orientation in the whole branch of 
industry brought also relevance in the study. In the focus group meetings features and the 
content of the feedback model was explored in the point of view of all major parties in the 
construction supply chain, which improves analytical accuracy of the study.  
 
Future 
Empirical studies on customer satisfaction and its development are gradually becoming 
available in the field of construction. Next, it would be interesting to see how it has affected 
the financial factors such as the profit of a company or, on a project level, the coverage of a 
construction site. In this way, its possible financial benefits could be clearly demonstrated, 
among other benefits. When the factors contributing to and threatening customer satisfaction 
are discovered, the development should focus on turning the weaknesses into strengths. The 
distinctive features of the type and nature of the project should be understood as only then can 
segmentation be improved and selection offered be expanded. 
 
The feedback systematic created as a part of the study has been further utilised to develop a 
web-based feedback system (ProPal) which is gradually gaining importance in the 
construction market as a group of large actors have adopted it. Using the information yielded 
by the feedback system, the companies can observe the needs for development and compare 
their own performance level with those of other companies in the various fields of project 
operations. The system enables flexible use of various feedback enquiries based on the nature 
of the project and the needs of the company, and it can be used in different projects and forms 
of implementation. When a common system is used, all parties can utilize the information 
given and received in an equal manner. Later on, it can be complemented with new items 
which can comprise, for instance, the various services during the building’s life span, or the 
evaluations of the premises’ users as regards the building’s functionality and usability.  
 
Naturally, in this phase of development, as the project feedback system is first introduced in 
Finland, there is not enough empirical data in the system for wide benchmarking in the 
construction industry level. Nonetheless, the first experiences of using the feedback system 
have been encouraging. As the system benefits the company’s development operations 
directly, it also creates indirect potential for development for other actors. In this way, the 
quality in the entire industry improves, customer satisfaction increases, and a win-win 
situation beneficial for the entire industry has been created.  
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